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SUMMARY

Vibration data were obtained in and outside a two-story pri-
vate home during the passby of rapid transit cars on the Brighton
Line of the New York City Transit Authority (NYCTA). The home,
situated within 30 feet of the near tracks, was instrumented with
six vibration transducers in several rooms and on the outside
patio. An analysis of the data showed the ground-borne vibration
spectra peaked in the 40 Hz 1/3 octave band. This frequency is
directly related to the natural resonance of the cars' suspension
system. The spectral data measured in the home (vertical axis
midfloor) exhibited an additional peak near 20 Hz. This is a

function of the natural resonance of the floor.

No attempt has been made to assess the vibration level
measured vs. annoyance or damage criteria since it is beyond
the scope of this limited project. The purpose of this project
was to obtain data to expand the data base being developed by
the Transportation Systems Center for the prediction of ground-
borne noise and vibration near transit systems.

viii




1. INTRODUCTION

This report documents the results of a vibration measurement
program conducted on August 14-15, 1980 in the Midwood section
of Brooklyn, NY next to the tracks of the Brighton Line of the
New York City Transit Authority [NYCTA). The test was conducted
by the U.S. Department of Transportation - Transportation Systems
Center (DOT/TSC) for the U.S. DOT-Urban Mass Transportation
Administration.

A two-story home of a private citizen at 1546 E 16th Street,
Brooklyn NY, was instrumented to obtain a measure of the ground
and structural vibration levels resulting from the passby of
rapid transit trains. The house was built on the old roadhbed
of the Long Island Railroad in 1943 and stands approximately
50 feet from the near track of the four-track right-of-way of the
Brighton Line. R-27, N-30, R-38, R-40, R-42, and R-44 transit
cars made up into 8- and 10-car trains travel on these tracks

enroute between the Bronx and Brooklyn.

Vibration transducers were deployed in three separate rooms
in the home on both the first and second floors. Vibration
levels in the vertical and transverse axes, resulting from the
passby of the transit trains, were measured and recorded on
magnetic tape. In addition, ground vibration levels in three

axes were recorded within 3 feet of the foundation of the home on

the concrete backyard patio.

Spotters identified passing trains by car type, number of
cars in the train, speed, passenger load, and track number for
correlating with the measured vibration data. All data tapes

were returned to TSC for reduction and analysis.




2. EXPERIMENTAL APPROACH

2.1 BASIC APPROACH

The movement of transit cars on tracks over railbeds is ac-
companied by the generation of ground-borne vibration. This
vibration, transmitted to a structure, depends upon the elastic
properties of the medium relative to the structure. To obtain a
measure of the ground-borne vibration and the structural vibra-
tion levels, vibration transducers (accelerometers) were deploved
in three rooms of a two-story residential home at 1546 E. 16th
Street, Brooklyn, NY and on the attached backyard concrete patio,
3 feet from the foundation of the home (see floor plan Figure 1).
Six individual accelerometers were simultaneously deployed during
the two-day period (August 14-15, 1980 as follows:

Axis

August 14, 1980 Midfloor, 2nd floor Vertical
1500-1800 Hours dining room

Load-bearing wall, Znd Vertical

floor dining room Transverse

Midfloor, 2nd floor living Vertical

TOOMm

Load-bearing wall, 2Znd floor Vertical

living room Transverse
August 15, 1980 Midfloor, 1st floor den Vertical
GFaG-0230 Houss Load-bearing wall, 1st floor Vertical

den Transverse

Backyard patio Vertical

Longitudinal

Transverse

Measurements were scheduled during the evening rush hour on
August 14 (1500-1800 hours) and the morning rush hour of August 15
(0730-0930 hours). All trains that passed during these time per-
iods were measured, and vibration data from the six sensors were re-
corded on magnetic tape to be processed back at the TSC laboratory.




spotters ldentified trains that passed the measurement loca-
tion by time of day, car type, number of cars, approximate speed,
passenger load, and track number for correlating with the recorded
noise data. A total of 125 trains passed the measurement site
during the periods of observation. Appendix A contains the on-
site observer's log data.

2.2 MEASUREMENT SITE

Through the courtesy of a private citizen, a brick two-staory
"attached" home at 1546 E 16th Street, Brooklyn, NY was made
available for instrumenting for the purpose of meonitering vibra-
tion levels resulting from the passby of transit trains on the
nearby four tracks (2 local, 2 express) of the Brighton line of
the NYCTA (see photographs Figure 2).

The home, set back 30 feet from the near transit track, was
built without a cellar on the old roadbed of the Long Island
Railroad (see Figure 3). The level of the first floor was 12 feet
below the level of the rails of the four track right-of-way of the

Prighten Line,

Accelerometers were deployed on two successive days (August
14-15, 1880) in three rooms of the two-story residence and on the
outside patio. Two rooms on the second floor, the dining room and
the living room, were instrumented the first day. On the second

day, the first floor den and the backyard patio were instrumented.

In each of the three rooms, vibration transducers, mounted
on the floor in the center of the room, monitored vibration
levels in the vertical axis. In addition, two vibration trans-
ducers, mounted on the floor within six inches of a load-bearing
wall, monitored vibration levels in the vertical and transverse

(perpendicular to the track) axes (see photograph Figure 4).

On the outside patio, three accelerometers were mounted 3
feet from the foundation of the home on a one-inch brass cube
(one on each of three faces) to monitor vertical ground motion,

the transverse motien (i.e., perpendicular to the track), and




the longitudinal moticn (parallel to the track). The patio lo-
cation was 8§ feet below the level of the near rails (see photo-
graphs, Figures 2C and 2D).

2.3 INSTRUMENTATION AND DEPLOYMENT

The vibration measuring systems consisted of Endevco Ac-
celerometers Model 2217E with signal conditioning amplifiers and
filters as shown in Figure 5. Vibration data in the frequency
range 1 Hz to 2500 Hz was recorded on three tracks of a four-
track FM Instrumentation Tape Recorder HP Model 3960A. A time
code signal was recorded on the fourth track for exact time syn-
chronization of the recorded data with the observers' log of
events and between measuring systems. The GR type 1557A Vibra-
tion Calibrator was used to provide a dynamic 1 g acceleration
reference signal at 100 Hz. This calibration signal was recorded
on tape for each of the six measuring systems. Two identical
three-channel systems were used.

In the middle of the first floor den and second floor living
Toom, the accelerometers were attached as fellows: a number 9,
1 1/2 inch flathead wood screw was screwed into the hardwood
flooring through the wall-to-wall rug, taking care not to damage

the rug nap or the backing material,.

A one-half inch washer was epoxied to the head of the wood
screw to provide a flat mounting surface for an accelerometer.
The accelerometer was then attached to the washer/screw combination

with beeswax.

In the middle of the second floor dining room, the accelero-
meter was mounted directly to the asphalt tile fleooring with

beeswax.

In all three rooms, at the load-bearing wall locations, two
accelerometers were mounted on the vertical and transverse faces
of one-inch brass cubes. Each cube was attached to the flooring
with beeswax (In the dining room, it was attached directly to the

asphalt tile; in the living room and den, the rug was peeled back




from the wall and the cube was attached to the hardwood floor-
ing) (see photograph Figure 4).

On the outside patio, accelerometers were mounted on three
faces of a one-inch brass cube, and the cube was epoxied directly
to the concrete patio (see photograph Figure 2D).

2.4 DATA REDUCTION

The configuration of the data reduction system is shown in
Figure 6. The acceleration data plus the calibration signal which
were recorded on tape, were reproduced and fed to a GenRad 1921
Real-Time Analyzing System made up of a 1925 Multifilter and 1926
Multichannel RMS Detector. The necessary gain adjustments were
made in the multifilter and graphic level recorder using the cali-

bration reference signal,

The GenRad 1925 Multifilter contains a set of 30 parallel
1/3 octave band filter channels ranging from 3 Hz to 2500 Hz plus

an unfiltered channel with flat response.

The output of the unfiltered channel was fed to the Graphic
Level Recorder to produce a chart of acceleration level vs. time
(acceleration time history) of all the recorded data. All 31
outputs of the multifilter were fed into the 1926 multichannel
detector. The detector simultaneously computes the rms (root
mean square) level for each filter channel, over a designated
measurement period, and converts the level to a digital output.
The digital data (frequency spectra) was then fed to the Data
General NOVAZ computer for storage and further processing. For
this program, the multichannel detector was programmed to provide
contiguous one-second averages of the acceleration data over
the period of each passby event. The period of the event was
determined by inspection of the acceleration level time history.
The time between the passage of the first wheel truck and the

last was taken as the period of the event.




to produce the average acceleration spectra over the period of
each event at each measurement location. In addition,; the
average acceleration level (dB re 1 lﬁi'rjr:.r-ﬁ—:_g_} was computed along
with the average velocity level (dB re 1 microinch ﬁa&rf ss-ecmnd]
and the average displacement level (dB re 1 microinch).

Similar events on the same track were further averaged
together to produce statistically significant results for each
car tﬂwe at each measurement location.




3. MEASUREMENT DATA

3.1 SUMMARY DATA

Summary vibration data from the passby of trains on the
Brighton Line of the NYCTA are presented.

Table 1 contains the average acceleration levels measured at
the eight leocations inside and outside a residential home. Data
from trains of the same car type or combination of car types were
averaged together to provide a single statistically significant
level for that car type as measured at the various locations. The
level tabulated represents the average vibration measured in
a period of time represented by the passage of the first wheel
truck to the last wheel truck (axle to axle) of the multiple car
train. Because an average value is measured, it is possible to

combine the data from 8- and 10-car trains,

In a similar manner, Tables 2 and 3 contain calculated average

velocity and displacement levels.

Nete that because of instrumentation problems, some date on

August 15, 1980 was not retrieved.

An inspection of the acceleration levels of Table 1 shows, in
general, that the levels measured at the various locations in the
house are less than the ground vibrations measured on the outside
patio. The exceptions are the vertical acceleration levels
measured midfloor in the first floor den. As discussed in the
spectral data of Section 3.3, a floor resonance at approximately
40 Hz has the effect of amplifying the ground vibrations trans-
mitted to the home structure. The ground vibration peaked at 40 Hz.

3.2 ACCELERATION TIME HISTORIES

Graphic level time history recordings are presented of the
acceleration levels measured at several locations during the
passby of representative events. Figures 7 and 8 contain coin-
cident time history recordings of the acceleration levels mea-

sured in three axes on the backyard concrete patio. Tigure 7




contains graphic recordings of the acceleration levels measured
on the concrete patio from the 15 mph passby on track 2 of a
fully loaded 10-car train made up of R40 and R42 cars. The

peaks on the time history are the result of the "point source"”
vibrations from the wheel trucks as they pass the measurement
location. In this case, the uniformity of the peaks suggests all
wheel trucks on the cars were of equal gquality.

For comparison, Figure 8 contains graphic recordings of the
acceleration levels measured on the concrete patio from the 15 mph
passby on track 2 of a partially loaded 8-car train made up of
R44 cars. Note that the' wheel trucks between the first and second

and fourth and fifth car contain one or more bad wheels.

Figure 9 contains graphic level time history data measured
simultaneously for the same 8-car train of Figure 8 above in the
first floor (ground floor) den. The A and B curves respectively
are data measured in the transverse and vertical axes 6 inches
from a loadbearing wall. Note the histories are not too dissimi-
lar from the transverse and vertical data from the patio. How-
ever, Figure 9C, which contains data measured in the vertical axis
in the middle of the floor in the den, shows an increase in the
levels measured. One may suspect that the floor has begun to
resonate (This will be confirmed upon examination of the spectral
data of Section 3.3).

To complete the comparison, Figures 10 and 11 centain graphic
level time history data measured on the previous day simultaneously
in the second floor dining and living rooms during the passby of
an 8-car train of R44 cars traveling on track 2 at approximately
10 mph., Note the vertical and transverse level data at the load-
bearing wall in the dining room (closest to the track) are
greater than the vertical and transverse acceleration data measured
at the load-bearing wall in the living room, as would be expected.
However, the vertical acceleration of the living room floor is

greater than that of the dining room floor,

3.3 FREQUENCY SPECTRA
Data from similar events were averaged together to increase
the statistical significance of the information measured for each

8




type of consist which passed the measurement site. Tabulation
of the average acceleration level vs. 1/3 octave frequency band
(1/3 octave frequency spectra) are presented in Tables 4-18,.

In addition, the average acceleration levels, velocity

levels, and displacement levels were computed from the accelera-
tion spectral data and are included in the tabulation. The
standard deviation shows the spread of the data within each

1/3 octave band.

Spectral data are provided for 8-car consists of R44 cars
on track 2 in Tables 4-7; for l0-car consists of R40/42 cars
on track 2 in Tables §-11; for 8-car consists of R27/30 cars on
track 1 in Tables 12-15; for 8- and 10-car consists of R32 cars
on track 1 in Tables 16-18.

An inspection of the acceleration spectral data in the verti-
cal axis on the outside patio and midfloor in each of the three
rooms in the home shows a peaking of the data in the 40 Hz 1/3
octave frequency band. In addition, a second peak in the spectra
is noted in the: 20 -Hz 1/3 octave frequency band in the living room
and in the 25 Hz band in the dining room.

The peak in the data in the 40 Hz band is as expected, and is
function of the resonances of the suspension system of these
transit cars. The 20 Hz band peak in the second floor living room
and the 25 Hz band peak in the second floor dining room suggest a
sympathetic floor resondance in the vicinity of 20 and 25 Hz
respectively. The floor in the first floor den appears to re-
sonate at or near 40 Hz., This may be explained by the fact that
with no cellar in the home, the floor in the den may be supported
at various places under the floor thus effectively changing the
dimensions of the '"wvibrating plate.'" This was not verified
since this area could not be seen from the opening in the small

crawl space between the fleoor and ground.
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TABLE 4. VIBRATION LEVEL DATA

noT/TSC
B/15/80
COMCRETE PATIOD - 3 FEET FROM FOUMDATION
E44 TRANSLT-CARS FASSHY — EVENTS 15+18:33,4250
AVERAGING TIME 10 SECONDS TRACK ®MO. 2 B-CAR TRAINE
VERTICAL-AKLIS TRANSVERSE-AXIS LONGTITUDIMAL-aXIE
1/3-0CTAVE AVE ACCEL AVE ACCEL AVE ACCEL

CHTR-FRER LEVEL ST DEW LEVEL STD DEW EEVEL ST DEV
HZ DE DE jakz] nE OE LE
4 4240 55 A5b 1.9 38,4 1.9
=5 * - Jbe 2 241 3311 1.
En3 444 1-5 45+9 11? 45,?’ i
8 % = A2+ 4 1.4 43,7 0.7
10 ¥ = 44,8 1.7 47,5 0.4
125 441? Se4 5&&2 ::*5 53'6 0.2
14 905 Aad G203 2oty a8.7 Q.3
20 97l +3 J3 béve 7 e 4,7 0.5
25 4240 B a4 3.0 &4.5 0.8
it B 6941 2«0 &B. 0 2+4 &7 .3 0.8
40 a8 1 pr g | &80 3.0 F2.8 O.é
30 71.4 2.3 734 259 72,4 0,4
&3 &Y ot 23 72.0 3.3 71.0 [0 B
80O &3.8 240 &7 5 Fal &&4 3 0.9
100 9.7 2¢D a5 4 343 &3.7 0.8
125 975 22 44,2 3.9 41,4 |
140 917 2.8 A0 .3 Fud 977 1.9
200 49 .3 2.8 o4, 4 3.2 55,0 0.9
250 4542 1.9 48.1 2+ 49,1 0.8
Ii5 41.1 1.6 45,0 2.2 A446.7 0.4
400 41.8 1.3 45.0 27 49 . & 1.4
=00 * s 40 .8 149 44,7 0.2
&30 * - 40.2 1.4 4B8.0 [0 5 |
8OO ® = 4140 1.9 47.1 0.1
1000 | - 42.2 241 A48.3 0.2
AVE ACCEL LEVEL (DBY 735.% 78.8 FB. b
AVE VELOC LEVEL (DEB) 80.4 84.7 83.8
AVE DISFL LEVEL (DB) 38.8 41.%9 41.0

ACCELERATION - DE RE 1 MICRO-G (RHS).
VELOCITY — DR RE 1 MICRO-INCH-PER-SECOND (RHS).
DISPFLACEMENT — DB RE 1 MICRO-INCH (RMS).

% — DATA AT OR BELOW INSTRUMENTATION NOISE-FLOOR.
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TABLE 5. VIBRATION LEVEL DATA

naT/TS8C
B/15/80
18T-FLODR DEN
R44 TRAMSIT-=CARS FASSBY - EVENT S50
AVERAGING TIME 10 SECONDS TRACK NO. 2 B-CaAR TRAIMN
HID-FLOOFR LOAD-BEARING WaLL
VERTICAL-AXIS VERTICAL-AXIS TRANSVERSE-AXIS
1/3~0CTAVE AVE ACCEL AVE ACCEL AVE ACCEL
CNTR-FREQ LEVEL STD DEV LEVEL STH DEV LEVEL STDh DEV
HZ DE oH Ik 3 DE nE
4 ¥ £ 3 = * =
] * " * = ¥ =
‘5*3 41.% Qa{:‘ 4":]‘5 0.0 35;4 0.0
g ¥ - bl 0.0 3T/ 0.0
10 4041 0.0 380 0.0 38.7 Q.0
12,5 47 .8 0.0 472 0.0 44,0 0.0
14 48.4 0.0 9l.0 0.0 5043 0.0
20 a94,2 0.0 G4 .4 0.0 S4.0 0.0
25 oB8.3 0.0 &61.2 0.0 S4.7 0,0
e 0.6 0.0 48.89 0.0 &0.B Q0.0
40 80.1 0.0 4849 0.0 2455 0.0
o T2l 0.0 Bb+1 0.0 G047 0.0
473 &8+ & 0.0 Gé.1 0.0 &H8.2 0.0
B0 &y 2 0.0 52.5 9.0 3.2 0.0
100 97.3 Q.0 4.2 0.0 S9l.4 0.0
125 T 0.0 48,1 0.0 454 (a0
140 47 .3 0.0 32.0 Q.0 3248 0.0
200 44,2 0.0 33+3 0.0 37,0 0.0
250 4386 0.0 34 2 0.0 374 0.0
315 43,2 0.0 Ky 0.0 40,1 0.0
A4G0 43,7 0,0 35 h 0.0 4.2 0.0
200 48, 4 040 40,7 0.0 370 0.0
&30 473 0.0 41.5 0.0 3544 0.0
200 40 .6 00 L] = # =
1000 q41.7 0.0 & = * -
ARYE ACCEL LEVEL (DB g1.4 74,4 7242
AVE VELOC LEVEL (DE) B&.5 2.9 a1
AVE DISFL LEVEL (DLE) 28,7 34.7 3lvd

ACCELERATION - DB RE 1 MICRO-G (RMS).
VELOCITY - DB RE 1 MICRO-INCH-FER-SECOND (RMS).
DISPFLACEMENT — DR RE 1 MICRO=INCH (RMS).

® — DATA AT DR BELDW INSTRUMENTATION NOISE-FLOOR.
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TABLE 6. VIBRATION LEVEL DATA

LOTATSE
g/14/80
IND-FLOOR LIVING ROOM
R44 TRANSIT-CAR FPARSHY - EVENTS 14r4444%9
AVERAGING TIME 10 SECONDS TRACK MO, 2 B-CAR TRAINS
MID-FLOOR LOAD-BEARING WaALL
VERTICAL-AXIS VERTICAL-AXIS TRAMSVERSE-AXIS
1/3-0CTAVE AVE ACCEL AVE ACCEL AVE ACCEL
CNTR-FREQ LEVEL STD DEV LEVEL STD DEW LEVEL STDH hEW
HZ DE ‘ LE DR DE OE IE
4 ] - % - D2 2.4
] * & ® - * =
&3 40,0 Db 4.2 0.9 TH VB 1.4
2] 37.8 Do F4.5 O.é 44,3 e
10 HLANEE el 559 150 L ] 0.8
12,5 - [ IR, 49 o & 07 AP 0.8
16 &4.3 12 5443 140 55,8 0.7
20 G a3 0.1 57.9 o | 59 .4 [ g
25 42,0 0.5 577 0,2 55, & (o i
31.5 &0, 4 0.5 5.0 1.0 59,0 0.8
40 a2t 0.8 48.2 1.0 &2, 0 [
50 &1 el L B 45,3 1.3 A 0.7
&3 9444 b 5541 O &0.8 O
80 5147 0. 48,9 1.0 54,9 O.a
100 4445 0,8 ol e O 9 50,3 0.8
1725 44,8 1o 48.9 G.7 S50.4 04
140 af,? 6,9 40,4 Dx2d 44,4 0.3
200 70 0.2 39,43 D& 44,5 0.3
250 42,3 L 25,9 0.6 #41:8 Q.4
315 47 .0 0.8 39.8 0.4 48 .4 0.6
400 43,7 0.h 43 .2 0.3 504 0.5
500 * - 374 0.3 35,4 0.3
&30 * = 40,8 Oy 4 30,2 (L
a200 * - 33.5 0.3 * -
1000 # = ¥ = * -
AVE ACCEL LEVEL (DE) /1.5 N AB.Y
AVE VELDC LEVEL (DE) 82.2 78.4 7.9
AVE DISFL LEVEL (DR) 41.1 RATErord T8,

ACCELERATION ~ DB RE 1 MICRO-G (RMS).
VELOCITY ~ DB RE 1 MICRD-INCH-FER-SECOND (RMS).
DISFLACEMENT — DB RE 1 HICRO-INCH (RMS).

% - DATA AT OR BELOW INSTRUMENTATION NOISE-FLOOR.
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TABLE 7. VIBRATION LEVEL DATA

noT/TS80
8/-14/80
ZND-FLOOR DINIMG ROOM
R44 TRAMSIT-CAR FASSEY — EVENTS 144449
AVERAGING TIME 10 SECONDS TRACK MNO. 2 B-CAR TRAINS
HID-FLOODR LOAD-BEARING WaALL
VERTICAL-AXIS VERTICAL-AXIS TRANSVERSE-AXIS
1/3-0CTAVE AVE ACCEL AVE ACCEL AVE ACCEL
CHNTR-FREQ LEVEL STD DEW LEVEL STD DEW LEVEL STD DEW
HZ LB e e OB LE e
4 ¥ - # = * =
9 * = ¥ = -
4.3 2 ] 0.9 41.:5 gta | A3 0 J. 4
] 391 0.3 A Qa2 42,3 0.4
10 40.% 0.8 A2 7 0.2 44.5 o
12.5 A5.7 0.7 49,7 0.4 45,3 0.5
16 41‘51‘{: 'Dl? 52111. lcﬁ 5?-4 ]’.1{}
20 2.8 O.2 Shad 0.4 a7 8 0.2
23 bt Y 0.5 i | L e 0
31 .5 B2 0 &7 3 0y 619 O
&0 e 1.4 Fa .0 0.5 a0+% et
a0 So..5 Q7 71.0 el &4 7 O
&3 &2 2 a3 H8. 9 03 5703 O i
80 DA Q.4 & .4 Q4o S98.8 S
100 whed 4 I an .« 1.3 1.4 0.8
125 9841 (e s &l o3 045 ) AP 0«4
140 48.8 e d &1.7 0.2 b B | Db
200 88,9 Q.3 SR.8 Gty 7.8 Qa7
250 4446 0. & B ] 02 A8 b o
315 435,58 .9 b e Cleiik 45,4 O,
400 7.4 Q.8 &4 41 0.3 A8.9 L I
a0 R4 .2 el 39 .4 0.7 ¥ =
&30 F5+0 dal P S Ouvh ¥ =
800 Sl et Qed * b * -
1000 24.1 0.1 * e E
AVE aCCEL LEVEL (DR) Gh.6 7748 71.8
AVE VELOC LEVEL (TIE) 1.8 B2.2 b
AVE DISFL LEVEL (DE) 5 e S F5 40

ACCELERATION - DB RE 1 MICRO-G (RMS).
VELOCITY - DB RE 1 MICRO-INCH-PER—SECOND (RMS).
DISPFLACEMENT - DB RE 1 MICRO-INCH (RMS),

¥ - DATA AT OR BELOW INSTRUMENTATION NOISE-FLOOR.
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TABLE 8.

CONCRETE PATIOD — 3 FEET FROM FOUNDATION

VIBRATION LEVEL DATA

DOTATSE
B/15/780

R40/R42 TRAMSIT-CARS PASSBY — EVENTS 2,10y28.37.352

AVERAGING TIME 10 SECOMDS

VERTICAL-AXIE

TRACK MNO. 2

TRANSVERSE-AXIS

1/3-0CTAVE AVE ACCEL AVE ACCEL
CNTR-FREQ LEVEL STLo DEY LEVEL 5TH DEW
HZ LB LR LE B
4 * C: % =
5 * = * =
6.3 46.0 243 42,0 T8
e * - 39.1 1e3
10 * - 41,3 1,0
12-5 45 .3 ﬂn‘.r 4?,,: l:},?
i 9245 3.7 54,0 0,7
20 977 Fed B0 0,9
25 dl.b 20 SH.4 1,5
1.5 Gdae 1 24 &0.7 130
40 &7 . 4 2.9 5% .7 10
50 71.1 3.7 44,7 1,1
&3 &68.9 a3 43,5 0,7
80 6243 247 58,2 0,9
100 o98.3 2.2 54,8 D
125 37.4 2.8 55 .4 2.0
140 22+ 3 3.0 51.4 1.5
200 00«2 2.4 A& .1 1,2
250 44,7 1.9 41,2 0.7
315 * - 37.8 1.1
400 ¥ — 397 0.7
SO0 * = J&+ 1.1
&30 * = Ih.4 1.0
800 ¥ = &7 142
1000 * = 3H.8 13
AVE ACCEL LEVEL (DBE) 73.9 0.1
AVE VELOC LEVEL <DRB) 80,2 ?5‘?
AVE DISFL LEVEL (DB) 36.6 24,0

ACCELERATION — DB RE 1 MICRD-G (RHMS).
WELOCITY — DB RE 1 MICRO-INCH-FER-SECOND (RMS5).

DISPLACEMENT — DB RE 1 MICRO-INCH (RMS).

¥ — DATA AT OR BELOW INSTRUMENTATION MOISE-FLOOR.
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10-CAR TRAINS

LOMGITUDINAL-AXKLES

AVE ACCEL
LEVEL STO DEV
I'B DE
@ s
%
* -
% n
# =
40.0 1.8
45.0 1.0
50.8 0.8
49,9 1.1
5142 0.5
944 1.7
54.5 1.6
G934 0.9
51.3 0.5
48,3 0.4
446.2 1.3
43.0 1.8
4G .4 1.9
35.4 D.4
¥ i
374 1.0
35.9 1.3
375 1.7
3440 1.7
37.8 1.6
&61.7
&7 &
23.4




TABLE 9. VIBRATION LEVEL DATA

DoT/TSC
B/15/80
18T-FLOOR DEN
R40/R42 TRANSIT-CARS PASSEY — EVENT 52
AVERAGING TIME 10 SECONDS TRACK MD. 2 10-Car TRAIN
MID-FLOOR LOAD-BEARING WaLL
VERTICAL-AXIS VERTICAL-AXIS TRANSVERSE-AXIS
1/3-0CTAVE AVE ACLCEL AVE ACCEL AYE ACCEL
CHNTR-FREQ LEVEL STD DEV LEVEL 8TD DEV LEVEL STDh DEV
HZ LiE 1) e LE ] DE
4 * - * = * -
5 ¥ - % = * -
4.3 47,5 0.0 38,1 0.0 43 .8 0.0
B * o 351'15 (}.ﬂ 4{)-? Giﬂ
10 % - 380 0.0 40,4 0.0
12,5 47.2 0.0 4649 0.0 43,0 0.0
14 50,8 0.0 53.5 0.0 50.1 0.0
E{) 55!‘1 01":' 57#4 0-“ 52-2 010
25 ESIE Goﬂ 611-'0 Q‘rﬂ' 541-6 QFG
31.5 &6%.9 0.0 aB.% Q.0 S97.4 [0 ]S
40 77,9 Q.0 &dal 0.0 42,1 0.0
50 70.8 0.0 43.2 0,0 64,2 0.0
&3 4é .8 0.0 44,5 0.0 65,9 0.0
B0 G286 0.0 5904 0.0 a1.7 0.0
100 574 0.0 o T 0.0 49,3 0.0
125 5344 0.0 44, 4 0.0 44,1 0.0
140 45,7 0.0 3747 0.0 38.8 0.0
200 43,2 0.0 35,4 0.0 34,5 0.0
250 42,7 0.0 % - 357 0.0
315 40.4 0.0 % - 3946 0.0
4{}".} 41-1 0!(} *- = 4500 0!0
500 46.3 0.0 38.4 0.0 35.5 0.0
&30 43,9 0.0 ag,2 0.0 * =
200 * = ¥ - L ,
1400 * o * = * e
AVE ACCEL LEVEL (DB) 79.7 73.0 70.5
AVE VELOC LEVEL (DR) 84,7 79.3 25.1
AVE DISPL LEVEL (DE) 39.0 34,4 34.1

ACCELERATION - DB RE 1 WICRO-G (RMS).
VELOCITY — DB RE 1 MICRO-INCH-PER-SECOND (RMS),
DISFLACEMENT - DB RE 1 MICRO-INCH (RHMS).

¥ — DATA AT OR BELOW INSTRUMENTATION NOISE-FLOOR.
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TABLE 10. VIBRATION LEVEL DATA

DOTATSC
8/14/,80
ZND-FLOOR LIVING RODOM
R40/R4Z TRANSIT-CARS PASSBY - EVENTS 32,52
AVERAGING TIME 10 SECONDS TRACK NO. 2 10-CaR TRAINS
MID-FLOOR LOAD-BEARING WALL
YERTICAL-AXIS VERTICAL-AXIS TRANSVERSE—-AXIS
1/3-0CTAVE AVE ACCEL AVE aCCEL AVE ACCEL
CNTR-FREQ LEVEL STD DEW LEVEL ST DEWV LEVEL STO DEW
HZ IE DR IE DB DE DE
4 ® - * - * =
9 b - % - ¥ l
&3 40.4 [ 3 | 351 1.0 377 i
a 37.9 0.8 33.8 13 48.4 1.0
10 49.3 1.3 93.5 0.8 93« 8 282
12:5 5510 111 431? {)t? qﬁiﬁ C|.4
14 &3.8 n 93.0 0.0 L P o D3
20 &4 .4 Qs S74+0 0,1 S84 0.3
25 62-':' 213 56‘08 0.8 52“2 0.5
1.5 9T 6 1.2 743 1.5 S98.3 0.1
40 41.4 0.7 thih e 4 1.9 &0, 6 0.4
50 40.2 1.4 &4, & i.8 6049 0.5
&3 92.9 1.1 S53.7 0.2 5942 1.1
820 30.5 Q.4 47 .7 0.4 o967 0.1
100 45.8 Q.4 42.8 Q.0 49,1 0.0
108 Ad4.3 1.3 A7.9 0.3 4% .0 0.9
1560 40.2 1.0 41.5 Q2 437 0.1
200 38.46 0. 3945 0.7 44 .4 0.2
T 43.4 1.6 2541 O.8 41.9 0.7
315 48,0 O.é 39,4 0.3 49.3 0.1
400 45.0 3.8 45.2 0.2 9l .3 0.7
LS00 341 e 42,6 O+5 J39.2 0.2
&30 37D 1.5 44,2 1.3 3246 p P
BOO * - Sh.2 1.3 * 5
1000 X = 31,8 1.0 # T
aVE ACCEL LEVEL (DB) 70.6 &F.% 4742
AVE VELOC LEVEL (DBE) 81.2 Faal -1
AVE DISFL LEVEL (DRE) 40.1 AT 3745

ACCELERATION - DB RE 1 MICRO-G (RMS5).
VELOCITY - DE RE 1 MICRO-INCH-FER-SECOND (RHMS) .
DISFLACEMENT — DB RE 1 MICRO-INCH (RHMS).

% — DATA AT OR BELOW INSTRUMENTATION MOISE-FLOOR.

34U




TABLE 11, 'VIBRATION LEVEL DATA

DOTATSC
B/14/B0
2ND-FILOOR DINING ROOM
R40/R42 TRANSIT-CARS FASSBY — EVENTS 20,39,52
AVERAGING TIME 10 SECONDS TRACK NO, 2 10-CAR TRAINS
MIO-FLOOR LOAD-BEARING WALL
VERTICAL-aXIS VERTICAL-AXIS TRANSVERSE-AXIS
1/3-0CTAVE AVE ACCEL AVE ACCEL AVE ACCEL
CNTR-FRED LEVEL STO DEV LEVEL STD DEVY LEVEL STD DEV
HZ LE OE LE JiJe; LB juje]
4 ¥ - * = * -
b * = * ot * -
&3 AH.1 1.9 37.5 SR 370 2.9
8 39.1 1.0 E = 3.5 0.9
10 41.4 0.8 35.5 0.7 40,3 1.6
125 42,3 1.0 4.3 e 42.7 1.3
14 47.9 0.7 47,9 0.7 50,3 0.7
20 54.1 o I8 51,4 0.2 e e 0.3
25 55.0 0.6 S55d O3 Sl.6 0.4
31.5 53.5 0.9 ole7 0.3 5547 0.5
40 54,5 0.9 49,0 0.8 54,3 O/
50 5640 Oy &4, 2 0.9 58.1 0.9
&3 603 O.d &2, 7 0.1 a0, 8 0.7
BO 53.7 0.4 57 .4 0.3 52.1 0.8
100 52.5 0.3 54,3 0.7 45.5 0.4
125 55.1 0.4 55.5 0.4 45.5 0.5
140 48.8 0.4 54.2 0.4 48,4 047
200 42.5 0,4 54.3 O.é 52.3 0.9
250 44.5 O.é 49,9 0.7 45,0 0.9
315 45,4 0.4 48,5 0.5 42,7 0.7
4(}0 33#4 Q!S 431‘1 Glg 35#‘? (}IE
500 ig.g 0.5 34,4 0.7 3 =
430 35.4 0.8 % - ¥ -
BOO 35.4 1.3 ¥ - ¥ -
1000 37.7 1.2 ® ! ¥ =
AVE ACCEL LEVEL (DB) 4&5.4 7 i 65.5
AVE VELOC LEVEL (DBY 71.5 74,8 71.5
BVE DISFL LEVEL (DBE) 30.8 31.0 30.5

ACCELERATION — DB RE 1 MICRO-G (RMS).
VELOCITY - DR RE 1 MICRO-INCH-FER-SECOND (RMS).
DISPLACEMENT - DB RE 1 MICRO-INCH (RMS).

# - DATA AT OR BELOW INSTRUMENTATION NOISE-FLOOR.




TABLE 12. VIBRATION LEVEL DATA

noT/ATSC
B/15/80
CONCRETE FATIO - 3 FEET FROM FOUNDATION
27/R30 TRANSIT-CARS FASSHY — EVENTS Lr14r16s27931934,53
AVERAGING TIME 10 SECONDS TRACK ND. 1 B-CAR TRAINS
VERTICAL-AXIS TRANSVERSE-AXIS LONGTITUDINAL ~AXIE
1/3-0CTAVE AVE ACCEL AVE ACCEL AVE ACCEL
CNTR-FREG LEVEL  STD LEV LEVEL STD DEW LEVEL STO DEY
HZ DE o} OE LE )] DE
4 A% .5 44 # i A7 yr S|
b * - ¥ - * =
443 46,3 1.4 41 .9 . P | 3.9
8 ¥ - 447 0.8 34,2 0.8
10 * T B 0 39.3 0.6
12,5 50,9 4.2 53.5 04 44,9 0.6
14 S3..O 3.9 57.8 Ll 40,9 2.4
290 H3,. 7 Y] G 8 1.5 i 0.7
25 63,9 1.8 &0 1.0 T | 0.4
315 70.1 2.0 F0.2 0.3 57 .4 0.5
a0 . O] 2,4 714 1.1 59,1 g
50 73.0 2.8 Bb. 0 1.0 57,2 2.0
&3 0.5 247 a5 3 0.8 e 147
80 4é .8 2.4 458 0,8 57.8 1.8
100 ad .0 e &1.7 0.8 57.2 0.5
195 45, b 24 alaé 1:0 51.3 1.0
1460 Al 2:8 59«9 140 49,4 1.4
200 54,5 340 9343 142 44,5 1.5
250 931 2.4 9i.1 Bied 41 .4 1.1
315 47,1 25 46,1 1.0 40,2 1.0
400 50.2 1.8 44.9 0.9 42,9 1.0
5(}{‘1 5’:‘-{) 1&9 43'4 0'9 42-? Q‘&E
&30 5041 1.9 42.3 Q.7 43,8 0.8
BOO 5041 2.0 45,0 0.2 47,3 0.8
1000 48,4 1.9 44,2 1.0 43,3 1.0
AVE ACCEL LEVEL (DB)Y 7%.7 FF4D L
AVE VELOC LEVEL (DB} 84.4 #4.0 959
AVE DISPL LEVEL (DB) 42.4 40,2 33,7

ACCELERATION = DE RE 1 MICRD-G (RMS).
VELOCITY - DE RE 1 MICRO-INCH-PER-SECOND (RHMS).
DISPLACEMENT — DB RE 1 MICRO-INCH (RMS).

% — DATA AT OR BELOW INSTRUMENTATION MNOISE-FLOOR.




TABLE 13. VIBRATION LEVEL DATA

DoT/TSC
B/15/80
1ST-FLOOR DEN
R27/R30 TRANSIT-CARS PASSEY - EVENT 53
AVERAGING TIME 10 SECONDS TRACK NO, 1 B-CAR TRAIN
MID-FLOOR LDAD-BEARING WaLL
VERTICAL-AXIS VERTICAL-AXIS TRANSVERSE-AXIS
1/3-0CTAVE AVE ACCEL AVE ACCEL AVE ACCEL
CNTR-FRER LEVEL STD DEV LEVEL STD DEV LEVEL STD DEV
HZ LB IE DE LB LE 1))
B 41,7 0.0 ¥ - " !
=} ¥ - % - * =
4.3 49 .4 VYY) 4T, 7 0.0 43,9 0.0
8 42,5 0,0 39.8 0.0 43.5 G0
10 43,9 0,0 42,2 0.0 43, 4 0.0
1245 50.% 0.0 49,8 0.0 48,9 0.0
14 49 .8 0.0 55,9 0.0 525 0.0
20 5840 0.0 58.2 0.0 58.7 0.0
25 40,8 0.0 65,5 0.0 &4, 4 0.0
1.5 729 0.0 73i5 0.0 b5+ 7 0.0
40 80.9 .0 0.9 0.0 &, 9 0.0
50 73.9 0.0 44,9 0.0 G747 0.0
&3 70.1 0.0 &7l 0.0 49,3 0.0
BO &8.5 0,0 63+ 4 0.0 &5, 4 00
140 G443 0.0 &0 .3 0.0 S&adh 0.0
LRs ble3 H.0 Sl.64 0.0 S1.0 0.0
140 53.0 0.0 4%, 8 0.0 45,7 0.0
200 47, 4 0.0 39,5 0.0 41,2 0.0
250 49,0 .0 37,4 0.0 41.4 H.0
315 AL, 0 0.0 37.9 0.0 43,3 0.0
400 44,4 0.0 37.2 040 48 4 & 0,0
500 S0, % 0.0 41 .7 040 I8.8 0.0
&30 A% .0 0.0 44,5 0.0 8.1 0.0
B0 43,0 0.0 ¥ - £ -
1000 44,8 0.0 ] = 3 =
AVE ACCEL LEVEL ¢(DR) go2.7 771 a3
AVE VELDC LEVEL (DE) 87.& 83.3 80.5
AVE DISPL LEVEL (DB) 47, 4 38.3 35,9

ACCELERATION - DB RE 1 MICRO-G (RMS).
VELOCITY = DB RE 1 MICRO-INCH-PER-SECOND (RMS).
DISPLACEMENT - DB RE 1 MICRO-INCH (RHMS).

¥ - DATA AT OR BELOW INSTRUMENTATION NDISE-FLOOR.




TABLE 14. VIBRATION LEVEL DATA

DOT/TSC
8/14/B0
ZND-FLOOR LIVING ROOM
R27/R30 TRANSIT-CARS FASSEY - EVENTS 12+25,47,53
AVERAGING TIME 10 SECONDS TRACK NO. 1 B-CAR TRAINS
MIO-FLOOR LOAD-BEARING WaLL
VERTICAL-AXIS VERTICAL-AXIS TRANSVERSE-AXIS
1/3-0CTAVE AVE ACCEL AVE ACCEL AVE ACCEL
CMTR-FREQ LEVEL STD DEV LEVEL STD LEV LEVEL STO DEY
HZ DE juj:] DIE LE [IE OE
4 * - * - * -
3] * = ¥ - ¥ -
&ed 40.3 2.2 37.9 1.9 AD L& 0.4
8 44 4 1.0 44,2 0.9 55.3 0.5
10 52,4 1.6 55,1 1.4 S4.4 ; e
12.5 97.2 0.4 49,3 0.6 50.0 0,4
L 4.5 048 54,5 a2 54 c3 0.9
20 7443 1.7 63,1 1.0 43,4 0,3
25 &4.,1 0.4 40,9 0.5 50,3 0,3
21.5 b4 b 0.5 A3.0 G2 &b b 0.5
40 45.2 1.8 70.5 0.9 4d.0 1.1
50 al.8 1.0 &8.1 0.6 &3.2 0.4
&3 55.9 0.6 b0 045 62,0 0.7
BO 5741 0.7 53,7 (1 I &0.2 O
100 53*1 Gllﬁ 56-2 015 54¢ﬂ lfG
125 S51.4 0.5 53.0 0.7 ERLS 0.4
LAO 45,4 0,7 47 .1 0.2 48,7 O.é
200 44,0 0.5 44,1 0.3 49,2 0.4
250 47 .7 0.4 41.58 0.3 47 4 0.3
315 91.7 0.3 44,1 G45 53,4 Ot
400 4.4 0.9 49,7 1.4 ot e 0.9
Eﬁﬂ 40*'6 GFE 4?-5 1r0 44.2 ﬂ’l?
430 40, 4 Q.4 48.3 0.2 35,9 0.9
800 38.5 1.1 41.8 2.7 % -
1000 4 - 3b.4 2,8 % -
AVE ACCEL LEVEL (DB} 74.3 74,0 72.8
AVE VELDC LEVEL ¢DEY Bé.8 80.9 B1.5
AVE DISPL LEVEL (DBY 44,7 38.7 42.5

ACCELERATION - DB RE 1 MICRO-G (RHS).
VELOCITY - DE RE 1 MICRO-INCH-FER-SECOND {(RMS).
DISFLACEMENT - DB RE 1 MICRO-INCH (RMS).

¥ = DATA AT OR BELOW INSTRUMENTATION NOISE-FLOOR.
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TABLE 15. VIBRATION LEVEL DATA

DoT/TSC
8714/80
2MD-FLOOR DINING ROOM
R27/R30 TRANSIT-CARS FASSEY - EVEMNTS 12+25+47 53
AVERAGING TIME 10 SECONDS TRACK NO. 1 B-CAR TRAINS
MID-FLOOR LOAD-BEEARING WALL
VERTICAL-AXIS VERTICAL-AXIS TRAMSVERSE-AXIS
1/3-0CTAVE AVE ACCEL AVE ACCEL AVE ACCEL
ENTR—FREQ LEVEL STh DEWV LEVEL STDh DEW LEVEL STO DEWV
HZ oH OB LE LB LE DE
& J24 I e ¥ B * -
5 3{}11 'le!' * = * e
& o 3 40,1 1.7 38.4 2.1 3g8.8 1.3
g7 44,2 L6 S | 41.2 0.2 Hé 4 03
Lo 48,6 0+5 41,7 0.4 47+ 1 i
19,5 472 0.4 44,1 0.3 A o s Qi 2
1& S2.4 0.8 a0. g 0.8 934 0.3
a0 0645 02 927 0.3 T 0,4
25 a2 Ow2 99.8 0.8 59.+3% 0.2
3139 8.7 0.2 ag.2 0.8 G245 Q&
40 62«1 O.a ol L& B a3 7 1.0
S0 58.1 0.4 437 0.5 59,9 Q.8
&1 a7 1.1 &2, 8 0.7 A 4 0.8
B 40,2 04 4.0 0.4 597 +4 0.3
100 e | L B 46.8 0.5 b0 O3
185 55.8 0.8 &3.2 0.4 5584 0.4
140 el 0.6 &1 .0 O+ 4.5 0.9
200 94 4 0.9 58.3 045 58,7 1.5
250 49,9 0.4 54,5 141 50,5 145
315 48.8 Oy 515 0.4 44, F 02
400 43,8 Ovéh 4744 0.4 9.8 0.4
500 45,64 0.9 41.7 0.6 35,4 0.2
&30 415 042 8.3 0.9 * —
800 4041 0.8 %* = * i
1000 41.5 0.4 E S == ¥ =
aVE ACCEL LEVEL (DB) 722 2743 T03
AVE VELOC LEVEL (DB) 74.0 82.0 24,7
AVE DISFL LEVEL (DBE) d5.8 35.9 J5+4

ACCELERATION — DB RE 1 MICRO-G (RMS).
VELOCITY - DB RE 1 MICRO-INCH-PER-SECOND (RMS).
DISFLACEMENT — DB RE 1 MICRO-INCH (RHS).

¥ — DATA AT OR BELOW INSTRUMENTATION MOISE-FLODR.




TABLE 16. VIBRATION LEVEL DATA

DoT/TSC
B/15/80
CONCRETE FATID - 3 FEET FROM FOUNDATION
R3A2 TRANSIT-CARS FASSBY - EVENTS 20s41
AVERAGING TIME 10 SECONDS TRACK NO. 1 8-CAR TRAINS
VERTICAL-aXIS TRANSVERSE-AXIS LONGITUDIMAL-AXIS
1/3-0CTAVE AVE ACCEL AVE ACCEL AVE aACCEL
CHTR-FREQ LEVEL STD DEWV LEVEL STD DEW LEVEL ST DEV
HZ ItE g LE B hE LE
4 45,8 1.4 38.3 1.2 40.0 22
5 424+ 6 142 377 1.3 378 0«3
H.3 45.7 248 475 1.% 445 0.8
8 42.1 1.8 51.8 g% 45 .8 i.8
10 44,7 244 2.4 1.8 ad4.7 0.4
12:9 S0.9 AP A20.5 2.9 59.5 .1
14 Do 9 4.4 £5,0 s o 2.3
20 44.3 3.1 74,9 240 &8 .4 O.é
25 G387 24l a0 3.8 71.2 L
1.5 7141 2.4 ¥ 2.0 T2, 2 0.b
40 7o+9 241 8.3 2.4 a9 1.3
50 o 2.0 TX.2 J+0 71«8 02
6':5 6?!4 l'lﬂ ?21:0 Et? ?2-1 Ql&
80 T ) 1.9 71.8 246 7241 0.7
100 AT 0 1.9 47 .9 2.9 71.5 0.4
125 a0 1% A7 7 3 d 85,8 0.1
16"-} ﬁﬂ+2 1?? 6514 3|5 &412 013
00 ShH+D i | a60.3 3.6 6al.5 0.3
230 52.8 1.8 P 35T Sé&. 4 Q.0
3135 47 .2 1.8 93.3 Jd G990 0.2
400 o0+ 4 1.3 b A | I 28.2 0,2
SO0 905 1.1 51.4 I ao8.8 0.1
630 20.5 Do - 50,2 2.9 576 (4%
BOO S0.7 0.8 50.8 2.9 aB.3 0.8
1000 49,0 0.8 92.0 248 99.0 0.5
AVE ACCEL LEVEL (DEB) 77.7 B4.3 Bl.4
AVE VELOC LEVEL (DE) 85.0 21.5 87.3
AVE DISFL LEVEL <DBE) 43 .4 47,7 44.8

ACCELERATION — DR RE 1 HICRO-G (RHMS).
VELOCITY - DB RE 1 MICRO-INCH-FER-SECOND (RMS).
DISPLACEMENT - DB RE 1 MICRO-INCH (RMS).

% — DATA AT OR BELOW INSTRUMENTATION NOISE-FLOOR.




TABLE 17. VIBRATION LEVEL DATA

DOT/TSC
B/14/80
ZND-FLOOR LIVING ROOM
R32 TRANSIT-CAR PASSEY — EVENTS 19:59
AVERAGING TIME 10 SECONLS TRACEK ND. 1 B-CAR-,10-CAR TRAINS
MID-FLOOR LOAD-BEARING Wall
VERTICAL-AXIS VERTICAL-AXIS TRANSVERSE-AXIS
1/3-0CTAVE AVE ACCEL AVE AaCCEL &VE ACCEL
CHNTR-FREQ LEVEL STD DEW LEVEL STO nBEY LEVEL STD DEV
HZ LiF DE DB B DE il
4 * - ® = # o
3] * — ® - ¥ -
643 4143 0.0 39.5 0.1 43,4 0.8
B 44 .8 0.0 44,1 0.7 S5, 0 1.0
10 53.1 0.0 5542 i 57,1 0.8
12,5 al,2 0.0 50,0 0.8 5040 0.7
14 44,9 0.0 54,4 03 57.2 i
a0 737 0.0 4,1 0.6 &4 48 0.3
25 G440 0.0 a1.4 0.4 &1.3 0.0
3143 G S 0.0 6148 0.4 67,5 0.8
4{) IE‘IE!E ﬂt{:' ?0;2 {}ta Eh{.'lt? ﬂr?
50 &2.4 0.0 4745 0.2 &2, 8 0,1
&3 5541 0.0 557 0.3 41,7 (4 T
E"O 9549 0.0 53!‘:) ﬂ-E 5?|E Q2
100 1.8 00 55.d 0.4 S53.7 0.1
125 50.5 0.0 53.1 0.1 54,5 0.9
LA0 45.3 0.0 Ad 0,3 48,7 0.1
200 44,0 0.0 44,8 Ot 50,2 0.4
2450 48,3 0.0 42,4 0.4 49.3 0.6
315 52,5 0.0 44,0 0.8 5443 A |
400 48,8 0.0 51.0 1.4 58.0 2.1
500 404 Q.0 49,7 2.5 45,9 243
ﬁzﬂ 40!3 0*(;' 5003 EI'E 384:'? 1.14
200 IB8.5 0,0 40,1 3.0 % -
1000 * = 37,1 2.5 * -
AVE ACCEL LEVEL (DB) 763 73,8 73.5
AVE VELOC LEVEL (DB) Ha, B 81.0 82,3
AVE DISFL LEVEL (DE)  44.,% 39,0 43,9

ACCELERATION - DB RE 1 MICRO-G (RMS).
VELOCITY - DE RE 1 MICRO-INCH-PER-SECOND (RMS).
DISFLACEMENT - DB RE 1 MICRO-INCH (RMS).

¥ — DATA AT OR BELOW INSTRUMENTATION NOISE-FLOOR.



TABLE 18.

2IND-FLOOR DINING ROOM

VIBRATION LEVEL DATA

R32 TRANSIT-CAR FPASSRBY — EVENTS 19,59

AVERAGING TIME 10 SECONDS
HID-FLOOR

VERTICAL-AXIE

1/3-0CTAVE AVE ACCEL

CNTR-FREQ LEVEL
HZ I
4 0.0
5 e 4 S |
443 41,0
B 44,0
10 44,7
155 47, 4
14 52,9
20 55,9
o5 S7 .4
31.5 SH.4
A0 a1.64
50 574
&2 &0, 7
19} 59531
100 Gh. 0
e H4.8
140 Sl
200 54,3
250 4.5
315 48,5
400 4.0
o000 45,5
&30 41 4
200 37.+8
1000 42,2

#VE ACCEL LEVEL (DERE)

AVE VELOC LEVEL (DB}

AVE DISFL LEVEL (DK}

TRACK NO. 1

VERTICAL-AXIS
AVE ACCEL
LEVEL
Ib

&STD DEV
DE

STD DEV
nE

*
#
43,4
Ay o b
48.0
32,0
6.7
97.9
620
24,0
Hl.0
48 8
&b S
58450
71.4
&g 3
ddiy ¥
&35.8
9?44
574
93,3
474
4441
e

e L Rt

i T B B T o Do e o o (R T e T R PR e |
OSSO0 Do 00O 0o O oW
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APPENDIX A
ON-SITE OBSERVERS LOG
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Pg / of 3
: EAPID TRANSIT VIBRATION OBSERVERS LOG Date ﬁ”@ /g, ]I
Location /544 £/47% 7. gradi‘{yn; NY oObserver Oifowma so

Event | Time [ '9??5& Track lugérgf ’é’;“éfg'] Remarks
/2.0 |R4a | 4 & [Ttk 1 : Morthloond Jocaf
2 |3:12:48| R4 2, 2 /O ,q,r_q'j.r'rj Traek 2. Nordbboond eXpless
3 Rl 2 | ¢ N k=i .
4 243 / F Jreek £ Sootlibsond Jocal
| S 13:28 | R42| s & i
& RBGJQ *%a | %0 2 Zrams arossed a7 s‘r?{g_
= R3P | <4
¥ R44| 4 4
2 RAhoA / | 10 } 2 Lrams
Réa a3 | 7o
/0 RATooA Ea &
2 4% 32 5
/A |339 R, / g
/3 |3:43, 2%, 4| P
/E|3:45 | Re4 A Y |Slow
/5 3140 | R42 / g
/4 |3:52 | R43 2 | Jo |Slw
/7 Ei%a / /8 1 2 LTrams= .f_*ras:;ec/
REa 4 /0 ) at siie
/21355 R2Z| 3 | o0
/9 400 | B33 ! &
20 Rédaa| a | /0
2/ FGlasl 3 | /0
22 103 |R2%, L &
43 R4a 2 /0 Fhlaf #-J‘f"&c:/-ﬂv 7‘}:'.-:?‘ ¥ o
24 R22%, / &
a5 R2% Ve &
26k |P*%, (1 /0
a7y R2%e| /| 0
oY, %] 3| s0
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Pg A of 3
RAPID THAMSIT VIBREATION ORSERVERS LOG Date 4;;5. /L, 198D

Location AS4#L EXAJW.FZ',I Breek/vn, MY  Observer S lanraso
Event | Time %e Track Nsérgf/‘f;ﬁfggg' Remarks
29 e I, -
320 R2%0 £ F
3/ A% 2 | " a
32 Tl | 72
33 R3% | “/a 2 Zrans
34 Ra%s| ¢ | 10
35 REL 3 &
3¢ RA%s| 4| /0
37 R4 A &
37 R 44 32 5
39 la:42 [%%%a| 2| /0
40 RA%ol 4| &
41 R0 2| /o
42 222, 1 | 10 |1omph
4.3 R44. 3 & |omph
4'4' R4 A ? jﬂmpﬁ ﬁ.a..f?tm.//y )‘Pﬂdfﬂa‘f
45 R 4o 3 /0 FH/"/’P‘:!:&-‘?A:J and .'!‘-?(d.;fd’rw‘q‘_,
4¢ | R332 | 4| ¥ '
47 | Raztol 1| ®
48 | R42 | 3 5 Folly seafed
49 5.0 | R44 a g
50|58 "% 3 g
S/ 508 %270 /2 | Yo 2 Zrasns
53.15:23 ﬁ%a o, /0 /ﬁa.r'?lxd./fﬁ" loadest
5315728 R3%a / ¥ |25 mph /'?erm.//y Soadeed
54 |5:25 R, 4 /0 Fully Jooded
35 |5:26 R*%.| 3| o Fully feaded
S ﬁi?%.’i 4'/.‘.'1, 2 Zrasas .:’f?.:ﬁScJ a7 =7
57 R44 | 3 S lasmph | Polly /eaded
5& Regal 3 | 70 lasmph| Fully toscded




Pg 3 of 3
RAPID TRANSIT VIBRATION OBSERVERS LOG Date ,4;,19,. /4, /9F0

Location /5¢#& £/27% SE. gcéégéﬁg NY observer D,%% swion 35

Event | Time }arﬁe Track Ngérgfﬁs‘%‘;@?{ Remarks
57 R332 / /0 PorToally Joaded
&0 R 3 /0 Foully foaded

7 %ol 4| & Lully Joadled
£2 1542 "'Q#%g 2 g &r?t}.n..//‘l-’ Soaded
6315:45 % 4| Jo Folly foaded
é415:42 R%*%,| 3| 10 Fully loaded
465|504t R8s 7 /2 |79/ 8 ) K It e A,
46 Raza| .3 7 Fally el
67 R2%o0| 4| & Folly foaded
£F R 43 g & |Slow Emp T}'

49 Ragol 7| _Jo BorToally Joaded
70 wRgho|l i Fully loaded
7/ izl 3| J0 Fully foaded
72 |5:59 | R332 L & Trew/n s7epped




Pg / of :Q
BAPID TRANSIT VIBRATION OBSERVERS LOG Date .44‘{?, /5, 12F0

Location ASdé £/5 TH SZ., &&é&dkn, A Y observer gz;zr:gmg_,sn
Event| Time __?'EE Track Ngérgf ?gggg' Remarks

/ "”ﬁa / 5y

2 E‘?%'.? 2 & Fully fooded
3 Ro%o| 4| & |55

4. R 4.4 32 & s

& R%o| 4| 71E3°

7: R32 L] #iles

i R4%2 2| /0 llomph Folly leaded
& R4-4 3 Ll

2 R3%¥ 1| & liomph Fully /loaded
10 R4 o 2| 70 ismeh Fully foaded
// Eﬂ?a 4 ¥ JSMFA ,E'MFJ"}-’
/2 24%1 2 10 | /558 Folly foaded
A3 E%g 3 /0 asmph Emply
/4 ) usrph |  Emply

/5 R4 2 g lromph Fully /saded
/6 R3%o| 1| & ysmeh

/7 R+4| 3 ¥ 138
/2 R44 2 T lemph | Fully leoded
19 R%%al 3| 10253
a0 R32 / g lismph

al R0 | 4] 10 |aomph
22 {31?36 / /D 15 mpl Par'?{'m.f/}f !ﬂ?d-djl'-J
25 R2%0 Al Jo I'%ER Fuolly looded
24 R334 4- £ lasmph Emply
15 R37ss / 1B B

26 R 4 4 3 & |asmph

27 #2730 I F5an | Emply

AF R4% 4 2 10 |/omph Fully foeded
19 R4%% 4 a 10 |15 mph Brtoalty foaded
20 Rt a 3| 10 psmph
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bg g of g
. RAPID 'I'rRANSIT VIBRATION QORBSERVERS LOGC Date 4:% . .f.s-, J"Egcﬂ
Location /s¢s £ /¢ " <L, ,ﬁf‘“éé&g AV observer [, ¥ =

Event | Time E?Ee Track N8ér9f1§§§2§f Eemarks
3/ R"%a / 5; -‘EMPJI .pﬂ-r?".w\."'r"‘)' /Lt.a‘/eu/
34 R4d4 3 &

33 R4-4 F P |15 mph Fully loaded
kx.2 R?’%a / & |26 mph
| 35 R44 3 & |2 mph Empty
34 R42 4 ¥ |20 wmph Emptly
27 Rq-%:ﬂ\ A /0 120 mph F:J!"f}" loaded
3% R4 4 3 P lasmph Em,a?&y
39 Re%a| 4| J10lasmph|  Empdy
4o Ei%@ 4 /0 Emp?‘)/
4/ R32, / g Fully Joeded
4.2 R4 A g Folly fooded
43 Reggd 3| 10 FPorTially Joaded
e “?4%;:_ / & 2o mph Emply
4.5 R4% 4 3 /0 s mph Lmply
44 R27, 4| & |asmph |  Emply
4.7 R a4 2 & lromph Emp Ty
4-¥ R¥%a. / &2 laomph Emp Py
49 R%& - ¥ |2emph fmp)‘r
50 R44 2 g 351"th .-D.-l..r?‘u..-"r‘;f fond s
5 R4%La| 3 /O |25wph Emplty
52 Raoga| A  I1bl2emph|  Empty
53 R3%%s ] & EMPW
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